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Seismic lines and winter roads, surficial disturbances 
related to oil exploration. were sampled where they passed 
through three plant communities in the Mackenzie Delta and 
the major tundra plant communities in the Tuktoyaktuk 
Peninsula region, N.W.T. Winter disturbances have been less 
detrimental than summer disturbances for all communities 
examined. Winter roads through upland areas remove most of 
the vegetation but the peat layer usually remains intact. 
Wetland sedge meadows are most susceptible to summer activity 
and least affected by winter operations. Winter disturbed 
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Delta communities recover much faster initially than 
similarly disturbed upland dwarf shrub-heath communities. 

If exposure of mineral soil, as with 1965 summer 
Seismic lines; Geet Lomiirwel COndI CONS, che lgrass Arccooh ula 
iu iveamand nes seuger Carex aguas iomaye: GhesmGet "success tu. 
colonizers. Li dry conditions are created, the grasses 
Arctagrostis latifolia, Calamagrostis canadensis and Poa 
wanata and theo rush buzula contusa are the most successful 
pioneers. Six years after exposure Of mineral soil, plant 
cover was usually 30 to 50%. Once established, the above 
listed species slowly expand rhizomatously. Eriophorum 
vaginatum and Carex bigelowii appear to be stimulated by 
disturbances which are not severe enough to eliminate them. 
Eriophorum often flowers much more abundantly on a disturbed 
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area than ian the native tuncra. 


Thaw is increased 80 to 100% if mineral soil is exposed; 


>, | wat iy Lt | h _ 
as fon. r pene aa MY esta ati 
ue tw ) Boys 


7 pant need ower. hem iGeity 72 
a a 7 


/ goliinsintes 1 wh? 
%G Feom vou 
® sse63it » 


ap iwl 308 TT 


. &othansaib 


nor on sea. 


SOBCOPOU Cs teLneepeat femains Intactymand 1 to 10% 17 plant 
cover is virtually unchanged. Subsurface ice has occasionally 
been exposed resulting in thermokarst subsidence. However, 
water erosion has not occurred to any great extent, probably 


because of the low precipitation in the region. 
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INTRODUCTION 


One Or the most amportant physical characteristics 
which differentiates arctic regions from temperate is the 
presence of permafrost. In summer, usually less than the 
top 50 cm thaws, drainage is impeded and the soil remains 
cold. Vegetation and accumulated peat are greatly affected 
by permafrost and they provide an insulating cover which 
LeCUCecmena We Ge DU mollGiec late disturbance awhachedictupts 
this protective layer can lead to increased thaw as well as 
exposure and melting of subsurface ice. Removal of the 
thawed layer exposes underlying peat or mineral soil and 
creates conditions leading to secondary plant succession, 

With the discovery of oil and gas at Prudhoe Bay, 
Alaska in 1968, exploration was further stimulated in the 
geologically related sedimentary basins of the Canadian 
Arctic. One of the regions of intense activity has been 
the Tuktoyaktuk Peninsula-eastern Mackenzie Delta region, 
N.W.T. As in other regions, surficial disturbance has 
occurred. Because of the lack of quantitative information 
of the effects of such disturbances, a study was conducted 
pee oy Omani, biesv LoinebysOL Demajon Locales: in the 
Tuktoyaktuk Peninsula region (Fig. 1). The major aims were 
to assess quantitatively the impact of surficial soil and 
plant disturbances on plant cover and depth of thaw as well 
as to evaluate the natural plant recolonization of exposed 
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Figure 1. Map of study region with location of 
areas sampled (adapted from N.T.S, ,, Museink:e 
Map No. 107 & 117, 1:1,000,000.) * ii el 
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DESCRIPTION OF STUDY AREA 


Gecloyy and Physiography 

Surficial geology consists of Pleistocene fluvial, 
lacustrine and marine sediments, except for the much older 
Inuvik and Caribou Hills areas where Tertiary gravels occur 
is ehewnorel and shales in the’ souch (Rampton 19717 91972). 
The deposits and landforms result from at least two glacia- 
tions (Fyles, 1966). The most recent Wisconsin advance did 
NOuscOVeGL Che tarecoic COgstal hall of the Tuktoyartak 
Peninsula (Fyles, 1967; Prest, 1969). Rampton's (1971) 
divisions of the region into 13 areas of characteristic 
surficial deposits and near surface unconsolidated sediments 
agrees closely with the physiographic regions of Mackay 
(12635) F 

Elevation.-in the Tuktoyaktuk Peninsula is usually less 
than 50 m above mean sea level, with local relief rarely 
more than 20 m except for the occasional pingo. This 
rolling terrain gradually flattens into the Arctic Coqscal 
Plain. Lakes, predominantly of thermokarst origin or modi- 
fied by thermokarst processes, cover 30 to 50% of the 
Surrace (Mackay, L965). With tne exception of tecp lakes, 


continuous permafrost underlies the entire region. 


Climate 


The entire study area lies well above the Arctic 
Circle and, as such, receives continuous insolation in 


summer and none in winter for varying lengths of time, 
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depending on the latitude. There is always a low sun angle. 
Hare rUlLo/O)mpresents data that net radiation in the Arctic 
LSepOsicive: = But Thompson® (1967) States ‘that “nore heat 1s 
1OSE tO Space Than comes in over one year, the deficit being 
replaced by upper atmosphere circulation. 

A high pressure area usually sits over the Mackenzie 
basingirrom December tO April with Che prevailing wind from 
the northwest (Thompson, 1967). By mid June the ice has 
melted in most lakes and broken up in the Mackenzie Delta. 
Tuktoyaktuk Harbour is usually ice free in the latter third 
of June (Mackay, 1963). The summer airmass of July and 
August is warmer and more unstable. September to November 
are the stormiest as low pressure areas move through before 
the reestablishment of winter high pressure conditions 
(Thompson, 1967). 

The limited jelimatic data of four, locak toms ji the 
study region are summarized in Table 1. The seven winter 
months of somewhat continental climate when the ocean is 
frozen are ameliorated by the large mass of relatively warm 
water below the ice (Thompson, 1967). This effect is least 
at Inuvik, the furthest from the coast, where the coldest 
MON January, ws Colder than (hat. eisewhere @ The maritime 
influence is greatest in summem along ithe coast where 
temperatures are lowered by the colder ocean and offshore 


tCare Coastal fogs are Common. inuvik;, ao0ain@ is Least 


affected. 
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most active. 


Sounds 

Soils have generally developed on surficial grey sands 
and tall or till-like material (Rampton, 1970). Under the 
Canadian system of classification, the soils of the region 
are generally as follows: (a) wet sedge meadow soils are 
Organic; (b) depending on the moisture, those under dwarf 
shrub-heath communities are Gleysols, Gleyed Brunisols or 
Brunisols (the half-bog, tundra and arctic brown soils 
Pespectively Of Teor Owe ctrall, 81959); "ande(c)e@thosesanehe 
Delta proper are Regosols (Janz, 1972). Haag (1972) gives 
a detailed description of a typical Orthic Gleysol developed 


under a dwarf shrub-heath community near Tuktoyaktuk. 


Tieestuaws DeGLOn contains threesna jon VecetatilonmeLypes: 
the northern extension of the boreal forest of the Mackenzie 
Deita; the tall willows of the Delta and other watercourses; 
and the tundra communities of the Carl poOumia Ss mkt Claws 
Island uplands and the Tuktoyaktuk Peninsula. Most previous 
studies have been taxonomic or phytogeographic (e.g. Porsild, 
1964; Cody, 1965, 1971; Porsild and Cody, 1968; Hultén, 
1968). Phytosociological investigations for comparable 


regione in Alaska are those of Hanson (1953), Churchill 
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(P055)5.*Bliss-and Cantillon (957) and’ Jonnson eras, OOO), 
Gaiiee( POP) evassitred the: successional. relationgot the 
plant communities on the alluvial materials of the Mackenzie 
Deter ercComis 8 (ElO7) Ris Currently eclacscirying the@vanilous 


upland tundra communities of the study region. 


PermererOst, Characteristics 

AeGharacteristi¢c Of the redion and one of “the major 
SOULCEeES| fOr Concern “about the EGfiects of disturbance, as the 
presence of massive subsurface ice bodies (ice lenses). 
Piet CesCOnCeNnL = (welghit ot mee to dry soul), te generaliyv 
LOO to 1000%, usually in the upper range (Mackay 1966, 1971). 
Shumskii (1964) believes most massive ice to originate from 
water injected under pressure into the freezing plane in 
areas where resistance is weak. Mackay (1966, 1971), how- 


ever, feels that water is expelled from the freezing of 


Ue) 


sands by high pore water pressures below an aggrading 
impermeable permafrost layer. This water is then "drawn-up" 
to the freezing plane. Massive ice is most common in fine 
grained Mecerial (Psytovich et ale, 1964. Mackay, 1966); 

Although much less massive, the other common type of 
Soil ice is wedge of Vein ices Its oxigin end annual growth 
tepdesccraced by Shimskii, (1904)=” Pound ins patterned poly— 
Gone eqround, it, too, predominates 1h Line grained sediments 
(CM Suerenicvevss Glemrcly, ache Be 

Once the insulating vegetative cover is disturbed, fhew 


is deéper (Brown et al., 1969; Mackay, 1970; and many others) . 
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Subsurface ice may melt and thermokarst subsidence occur 
where ice contents are high. Tyrtikov (1964) summarizes 
the well known general interactions of permafrost and 
vegetation. Pruitt (1970) mentions these and other perma- 
frost-tundra biotic community interrelationships. 

Rampton and Mackay (1971) and Bouchard and Rampton 
(1972) provide detailed information on the surficial geology, 
Gi Stribveivon Of Massive ice and ice content of soils in the 


Tuktoyaktuk region. 
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METHODS 


Preliminary aerial and ground surveys in mid-June 1970 
allowed identification of the principal plant communities 
present and the visual impact of various disturbances in the 
study region. Since the disturbances are long, straight, 
Lelalively nNerrow patns (7 to 10 m) through the forest and 
tundra, stands were selected for their homogeneous appearance 
ane surLicient length Co contain at least one pair Of 30 m 
transects. The data were obtained by laying out two parallel 
transects, one a control in the undisturbed area several 
metres removed from the disturbance and the other down the 
centre of the disturbance. In more extensive homogeneous 
areas, 2 or 3 such pairs, several tens of metres apart, were 
sampled. 

Sampling trials to determine the efficiency of quadrat 
size and shape combined with the time required for sampling 
were inconclusive. Thus, at first, the largest quadrat which 
could most easily be sampled was chosen: 0.5 mo in low, flat 
sedge meadows; 1 m?* in shrub tundra and 2 m x 2 m in the 
fopese  ~lhis. was modiited sine 1o/ie cola mx emeciadrac 
fj enced ra COMMUN bes ; 


In 1970, quadrats spaced every 3 m (11 in total) were 


b 


used for cover estimates of each vascular species, mosses: 
lichens, litter and bare ground, At every metre, depth of 
thaw was determined to the nearest centimetre. The sampling 


method was modified in 1971 to 16 restricted randomly 
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located .quadrats per transect for the cover estimates. Two 
thaw depth measurements were made in each quadrat. 

Notes were made of the type, appearance and size of the 
disturbance. The amount of any slumping or erosion present 
was estimated. Slope and exposure were determined with a 
compass-clinometer. Hand texturing gave an estimate of 
drainage characteristics and, ina few stands, shallow soil 
profiles were examined. In wooded stands, the average height 
of each tree species was estimated, DBH determined and sample 
Preespe ier sseer voned stor sage ((calix spp.) )Alnuswerispa 
subsp. crispa) or an increment bore taken (Picea glauca). 
Voucher specimens are deposited in the Herbarium of the 
UniversiLysot Albertagand of the University of Toronto, 
Nomenclature follows Hultén (1968) unless otherwise stated. 

In the initial data analysis, cover was compared on an 
individual species basis Lor control and disturbed transects 
with a t-test. An F-test compared the homogeneity of control 
and disturbed variances. If they differed, the degrees of 
freedom for the t-test were halved (Snedecor, 1956). 

A total of 41 stands (91 paired transects) were sampled, 
5 of these being examined in both years. Data were gathered 
in one general site before sampling another to minimize the 
effect that changes in plant phenology could have on cover 
estimates. Comparison of stands within a site by composition 
and species abundance is thus more reliable than between site 
comparisons. 


Community comparisons were based on calculating Presence 
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Value (P.V. = mean cover “\/% Erequency) for each vascular 
species to determine the dissimilarity between all transects. 
Dissimilarity (l - similarity) was based on a modified 
S@érensen (1948) similarity coefficient which considers the 
Quant cabive, co-occurrence and abundance Of the spectes 1n 
the areas being compared. Carmichael and Sneath's (1969) 
clustering subroutine of their Taxmap programme was used to 
Gams cer. 

a) the vascular P.V. data for the control (undisturbed) 

vegetation, 

b) the vascular P.V. data for the vegetation growing 

on the disturbed sites, 

¢) all. of the data, 
An association table was constructed from this information 


and the natural communities were classified. 
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RESULTS AND DISCUSSION 


ineroducetongond Literature Review 

Palmer and Rouse (1945) simulated the effects of rein- 
deer grazing in several Alaskan tundra communities similar 
to those sampled during the present study. Their treatments 
included spading, hand picking of lichens, removal of plant 
COVer sand ad flerent intensities, of Clipping Gf Singie plove. 
Recovery usually involved changes in relative species 
abundance rather than changes in species composition. This 
is the usual pattern of secondary succession in arctic 
regions (Muller, 1952; Churchill and Hanson, 1958). Pegau 
(1970) reconfirmed this when he revisited two of Palmer and 
RGUSes Ss Stites. sotamulavion on the ‘browse “species (Ledum, 
lichen recovery up to 38 years after the initial treatment. 

Recovery studzves of alpine tundra with a floristic 
Similarity to arctic tundravare being conducted in Scotland 
(Ueno Gio eye eilbn ce ARSC). yclenaiitsheislorhe AKSl Usiyerks dele Son carniie 
conditions of a thawed surface layer over a rigid frozen 
Mass! Ortlen occur. “Natural recolonizacion is) generally (slow 
with moister hollows recovering faster than dry sites. 

Published reports of Ehe velfects and exuent, Of evehiculaz 
disturbance in the Arctic have largely been photographic and 
occasionally descriptive. Klein (1970) presents a photoessay 
on the impact of recent oi] exploration on Alaska’s North 


Slope and of the effects of the winter haul road used in 
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1968-69 along the northern half of*the proposed Trans Alaska 
Papeline route. 

Hok (1969) documented various vehicle trails with photo- 
graphs and some description of their history and effects 
through several areas in or near the Naval Petroleum Reserve 
No. 4 in Alaska. Summer trails tended to be more damaging 
than winter trails. At one summer drill site, trails were 
quite prominent but they were absent from a winter drill site. 
Wet areas ® were mostarfrecteds invsummer: "Several lot toy 25 
year old trails through sedge meadows consisted solely of 
wet peat. Moist bladed areas had partial to complete sedge 
meadow cover. Dry areas were usually well vegetated. A 7 to 
LOpVeateold portion ol aegtrail which traversed an vceryich 
Slopes was? stil lWactiuvely eroding ianvyil969, The prominent 
colonizer of the silty mud outwasnes at the base of eroding 
slopes; * Senecio GCongestus. was absent from the adjacent 
tundra. Several pictures of old bladed lines clearly show 
abundant clumps of grass. These, however, were not mentioned 
ine view cext -PAtroney slte7) cussocks, #presumably hr .opnorum 
Vag InseUMm, «were described asi more®™ youthrul™™ than those’ ot 
adjacent undisturbed areas. 

Babb (1972) investigated the effects of several types 
Of disturbance including those related to7oil exploration 
ietivityeoin Che Canaddan ArciiceArchipelago.. Meltrng of 
Suceurtace ice is) nOotee Major tector anue plant, cover 1s 
sparse in many areas. Lush sedge meadows, apparently a 


major food base for large herbivores, are very susceptible 
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to damage by summer vehicle traffic. Their recovery is very 
slow. 

Bellamy ec al. (1971) conducted tests with various 
tracked vehicles over several plant communities near Tununuk 
Point and Tuktoyaktuk, N.W.T. during the summer of 1970. 

Dry upland communities were least affected and wet lowland 
types most disturbed. Some rhizomatous regeneration had 
occurred in the vehicle ruts by the end of the summer. 

Bliss and Wein (1972) presented some of the early data 
from current studies (including this one) of various types 
of disturbance in arctic regions. They. along with Rempel 
(1970), review the history and evolution of seismic oil 
exploration and technology from the initial summer operations 
to the current winter seismic surveys. 

Various disturbed sites were located, aged and sampled 
with the aid ot maps of seismic lines provided by Imperial 
OLPeLtd. | Calculations showed that’ O0'56% of the and area on 


2 of the Tuktoyaktuk Peninsula 


an intensively surveyed 2100 km 
has been disturbed by seismic operations from July 1965 to 
April ehO7).) (Summer operations that weresdiscontinued: in 31965 


covered 1.8 km. 


Dileep mOcacrons © 

Decarls of the geographic location, “aid Olier wenaracter— 
tStics of each site presented in“the text “are given “according 
to region and table number in which each appears in Appendix A. 
All sites are indicated on maps. For those that have been 


permanently marked with stakes, sketches of the transect 
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locations are given. 


Plant, Community Classification 
ecrns (1972) 1s classifying Che major tundra plant 
communities of the study region. Since his system is detailed 
and did not include some of the communities sampled during 
the present study, it) was modified to arrive at the following 
classification (also see Appendix B). Three major types and 
several subtypes were recognized: 
a) the Picea glauca-Alnus crispa subsp. crispa~Salix 
Sous eculOLaese Orest bype Or rie: Delta 
Dime ne vod spe. DUS Cr ispasupSsp. (Cr ispamead Id solGub 
type of the watercourses, with two subtypes depending 
Onecie Willow eoectes seca ie at oUscuU LOldes) Ore on a veneiie ls 
subsp, alaxensis, 
c) various tundra subtypes including: 
i) the complex of various dwarf shrub-—heath 
subtypes, 
12) ‘the cottongrass, (Hraophorum vaginatum) tussock 
tundra subtype, 
iii) the various sedge meadow subtypes, 
iv) the lake edge graminoid subtypes. 
The most common tundra plant communities in the study 
area comprise the complex of dwarf shrub-heath subtypes. 
These cover 75% of the land surface. Tussock tundra covers 


14%: sedge meadows 6% and lake edge communities 3% (adapted 


from Corns, 1972). 
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inuv ik Region 

Tiecwuwced glauca Alisa: Cluispa suc. CUlcpa—oa lilx 
avbuseuloides) forest 3.5 km north of Inuvik was disturbed 
by a 1969-70 winter seismic line. It was sampled during 
DOLNesSUuMmers OLPENnessrudvy, 219070 and 79/1 e(Table os. 

im July $1970 s(hig 912, 2top) tp lant) icaver jwastt-hasand 
consisted .predominantly of patches of Arctostaphylos rubra. 
By the second summer (Fig. 2, bottom), cover had increased 
to 21%.) Willow had a mean cover of 1.4% and alder 0.6%. 

Most willow cover was made up of regeneration from rootstocks 
rather than seedlings. One live spruce twig was seen. Most 
OEsthe plant ‘cover was mosses (6.47)mand ArccCostapsiylos rubra 
Oiler Os Present were sone Vaccinium UliginoscunmeandG 
Ledum groenlandicum Oeder, A few isolated grass culms of 
Arctagrostis latifolia and Calamayrostis canadensis were 
present on the’line. Sance these were not seen in Che forest, 
grew singly and did not have extensive root systems, it 
appeared that they established from seed. 

The silty soils thawed 60% deeper in the disturbed area 
than in the control during both years. Localized areas of 


2 in area and depressed 40 cm, were 


subsidence, 3 to 4 m 
Commoniy scattered ate EoulO imyanterzvalsain the second 
Vedra hese Netect areas had some Potentilla palustris. 
Mhewundisturbed) 2apeto mM POnmecad laws lows and thie 3.0 
Pose4esum alders rangedimn tage 1 rOmecu Los oomvedats ne s1 3 
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(1971),) in studying the’ hydrarch successional sequence in 
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A 1969-70 winter seismic line in the two 


summers immediately following its being 


forest near Inuvik, N.W.T. Note increase 
in plant cover, most obviously from 
begenerating Sales moOotstocks) bur also 
ErOomeALCteostaphy los nubraw by (ene weecond 
year (bottom). 


Top - July 4, 1970 Bottom — Wolly 22, L972 
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the Delta, gives 20° tor 50*vyears as being required for the 
Salix-Equisetum stage, 50 to 200 years for the Salix-Alnus 
Stagewand Greater Chan 200 years for the Picear stage, In 
view of the regenerating rootstocks of willow and alder, 
recovery to the Salix-Alnus stage appears relatively rapid. 
Recovery of the spruce forest to its former state, while it 
will take a long time, should not take as long as the implied 
400 years. The initial wet stages of the hydrarch succession 
wishlenoe Nave Co occur to provide 4 suitable habitats tor the 
estavuishment of spruce. This is now available, on soon will 
He, with the Ebesestablishment of the Salix-Alnus community 
on the seismic line. 

The other common Delta community sampled was a Salix 
ealaxcnisis Subsp palaxensis-Alnus cuispa subsp, crispa stall 
shrub conmmunaty,LoA trail had been created through at, 
probably in thé winter of 1969-70 (Table 3). VEaniliea: 
Samprang in 1397 qavemower controlecoverevabues.” ‘Goound 
cover of the mosses increased on the trail since much of 
the litter of the natural community was removed. The compo- 
SicLomw of the disturbed area was samilar in both yeare,, the 
Majer sr rerence being Che ancrease in cover ot che tall 
shrub species. Hedysarum alpinum, a common species in 
Hatural eclearings: increased@in thewdisturbedgarea. ~ Patches 
of bare soil were quite small and infrequent. No signs of 
thermokarst were seen in either year. Since much of the 
vegetation remained in situ and alive after the disturbance, 


recovery to the mature 20 to 30 year old willow-alder thicket 
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should foccur rapidly. 


Tonunulk Point Region 


Near Tununuk Point, a Salix arbusculoides-Alnus crispa 
subsp. crispa tall shrub thicket, was sampled during both 
summers. Data from a 1969-70 winter seismic line are given 
in Table 4. The line was 4 m wide and depressed 15 to 20 
Ccmeom une Central portaon. There were 1.5 m widesshoulders 
with some plant cover. 

Arctostaphylos rubra comprised a greater cover on the 
Shoulder than on the control. Pyrola grandiflora, however, 
was almost eliminated. This differing response to distur- 
bance is not unexpected. Pyrola has weakly developed 
rhizomes while Arctostaphylos rubra has a more extensive 
“Fool and rbhizome system. Part remains intact in the soil 
and can thus regenerate. 

Pinus Chena  subso.oCrls va showed little Tecovery seven 
by the second year. Some 20 willow seedlings per transect 
were seen on the centre of the disturbed area but most of 
theSabix cover throughout the disturbance resulted trom 
GOOLSLOcKS. 

Salix and Arctostaphylos, with their intact roots or 
rhizomes, quickly revegetate the relatively lightly disturbed 
Deltal communities. This 1S in marked contrast to a nearby 
bare silt airstrip, also; in a Delta’ willowsconmmunitys, that 
Was, Used for one year and abandoned ain date) 1969. The only 
cover was a few 5 to 10 cm tall willow seedlings (22 per 10 


m2). Salix shoots were sprouting from rootstocks at the 
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edge of the river channel where Hedysarum alpinum and Aster 


Sibiricus were also present. 


The remainder of the stands sampled at Tununuk Point, 
as well as at the remaining areas, were of exclusively 
tundra communities. 

AY coecongress-seage heath Cussock tundra community loca— 
ReQ ao. -KWenoren Of TuUnunuUk Point on Richards Zsland had a 
LIG2Z sumer scvsmag eine passing through it (Table 5)m The 
thawed layer appeared not to have been bulldozed aside. 
Betula nana subsp. exilis has shown almost no recovery. Five 
PUMs@el Hed SllSp sce. Spagseed (ands, .albhoug iano umopm alc 
transects themselves, were seen at the edge of the line. 
Vaccinium uliginosum was the only heath to have an appreciable 
eover on the line (274° vs"11./2% on control), ~ inv the smpisrer 
disturbed area, lichens had not recovered and mosses were 
half of their natural abundance. 

The most striking difference between control and dis- 
turbed areas was the three-fold increase in Eriophorum 
vaginatum on the line. The tussocks were green, vigorous and 
flowering abundantly as compared to the controls (Fig. 3). 
They produced some 50 times more flowering heads (61.7 + eal 
/m Smee O./ ate 0.07°/m2) . This same phenomenon was seen ina 
similar community near Tuktoyaktuk through which passed a 
vehicle trail of unknown age. Eriophorum cover increased 
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Table 5. Changes in cover and thaw depth in a cottongrass- 
sedge-heath community near Tununuk Point, N.W.T., 
resulting from a 1962 summer seismic line. 
Deacamgivenaae means + standand. error, 


Cover (%) and Thaw Depth (cm) 
7 ye 97.0 


Species Control Disturbed 
Alnus crispa ORGrO.6 0) 
Betula nana SOs D405 2 
Eriophorum vaginatum Sie UE) Be. Oto. O 
Carex bigelowr1 Ds Ola i. 252.0 
Empetrum nigrum 1.1+0.4 0 
Vaccinium uliginosum Leg igt O20 2 eo Os) 
Vaccinium vitis-idaea 4.1+0.6 +? 
ATCUOSta pny LOSebuUD ca Satna eles) 0.44+0.3 
Ledum palustre decumbens BAO tees, fe) 
Pyrola grandiflora O-sex OES) 0 
Mosses (Live and Dead) Agel ee Diao ies 
Dichens J, OLOee 0 
TOcalweerante COVEeET LO Sra. U DOR OAS oA 
Bereg ool) 0 SOR Od Zeal 
Thaw Depth 12s CEOS 34.4+0.3 
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A 1962 summer seismic line through an 


Eriophorum vaginatum-heath tussock tundra 


community near Tununuk Point, N.W.T,, 
July 10, 1970. Note greatly increased 


flowering on the seismic line. 
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from 14 to 52% and the number of flowering heads from 7.40 + 
0.17/m" COmUOnONer 14.1/m-. Wein and Bliss (1972) acknowledge 
that competition may have been reduced as a‘result of the 
disturbance. However, they give evidence that this effect 
may be predominantly due to increased mineral nutrition 
resulting from greater thaw depth aad thus nutrient availa- 


bility. 


A dwarf shrub-heath community was also subjected to the 
Somen 907 sumer seismic line (Table 6)". Salax glaucasnad 
Mesoanescover,On control and distvrbed areas bul Bevula mana 
wasegreatly reduced. Vaccinium uligingsum and Arctostaphylos 
rubra are the only heaths with appreciable cover, approximately 
one-third of control. The major difference between control 
and smurbedmareastis the presence (01 vlhe grasses ArcbagrosuLs 


fait beeen erOgmlanaca and thes norbseote | laria Monantharsand 


Ceancotie. orate tomo ties ine. hese, coectes tare vase ky, 
seen in undisturbed communities. Bare soil was common, but 


signs of thermokarst were minimal with two 50x70x15 cm 


depressions being the largest recorded. 


Atkinson Point Region 


A wet sedge meadow consisting of Carex aquatilis subsp. 
stans and C. rariflora through which passed a 1969-70 winter 
seismic line was sampled near Atkinson Point, in August 1970 
(Pable 7). The effects of the lime were most readily noticed 
on very low ridges flanking the meadow. The depth of thaw 


was only slightly increased and, on the average, 5% of the 


itd of basne[ ius 


4 


id ae! 
HDi &- 


. red nd 
shonin 
OTe] BeuowA cl 
Honk IK lindas Im | S00 mat af Bee 
vate Io. asyny ans teubeont vik Le 
att 358 apap ay id i 


povels 


~ 


godt auls Fa | 
cota isgpa rein pane os ach yianer 
wptlfen 306d toe eus tinea repens? voteoe i 


Jiet apdaertet*if sofes and, L6ea 


Haer 


oP ott 79 
aA pelt ane: 
Sitoye 
5 | 

give 


is 2} Lf Cre 


if i. > Pat | 


i ten 


* 


wmomonipily. mlgzoons 
SS nt ene) 


—— 


* F 
wy 2 ih 


| 


(yah cg, ileus /Nipirads 


(S sida?) enit simples weg 


befesset& ba 


igisesage tiv oifenm & 


mnt? - said «fd poe 


a 


wale ee (avOS dJRot= Sais 


= & 
o 


¢ : 
e¢ Lossnoo #62 


: 


=e - 


’ 
a 
ss 


ra ttiee ine — 


. o whey 145 3a06° Aes | “ni wi os 


- < i ~ - 
iat. osit De gi ftel 
— = 


ue LO st) ene 


id’y , 280Aim Seow Se 4d ie 


2 
7 to, eniJes atom whbeame 


TieSe MOnGLaigeh lben re ke ty 


4 


See 


Table 6G. Changes in cover and. thaw depth in a) dwarf shrubs— 
neath communtiy near Tununuk Point Newel.) sesulteang 
from a 1962 summer seismic line. 

Data are. jiven as Means + standard error. 


me ne 


Cover (%) and Thaw Depth (cm) 
Tivol 7 | 
Species Conctiol Disturbed 


Demise Tatica’ chests las beray SS ret N74 
Betula nana Stor ls 3 0,920.4 
Arctagrostis censor One Oheah Coe Uno 
Poa lanata 0 5.64+1.5 
Carex Digelowr. SeezraeU EA ae 
Carex capillaris 0 029104 
Luzula contusa O OS Wages? 
Stellaria monantha +? By SEO) she 
Cardamine pratensis 49 ge OS! 
Dryas integrifolia Grol Uae, Dee sea 
bupinus ~arcticus 2a 2508S as ee) 
Empetrum nigrum Seo7 OG hes IO) all 
Vaccinium aos Taser O9 4.1+0.8 
Vacca niom vit is-idaca 220407 ete Ogee 
Arctostaphylos rubra a e9% Ls 0 Pe an OPES, 
medum palustre decumbens ID Sieg ays VF ONO 2 
Rhododendron lapponicum | 025053 0 

Pyrola grandiflora’ 4.3+0.4 02610. 3 
Peo cular is Capicata ORO ORe2 Oe 210 iL 
Pedicularis kanei OF OL Oe Ome 
Saussurea angustifolia OFOLUre TeOTums 
Petasites frigidus OnerOl eck LO e4 
Witeec) no Ge 28.94+1.2 18 5241.-4 
Liachens LOR O70 52 0 

oval lant Cover OO sone 0 TELS eee 6) 
Bares soil O Zilee 3.20 
Thaw Depth EOE OF G5 44.5+1.5 
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cover was bare peat. The combination of flat topography and 
winter exploration when the ground was frozen has minimized 


plant community damage. 


Table 7. Changes in cover and thaw depth in a sedge 
MeqdoOw ace AEKINSOn Point, MIWeT.resutcing 
from a 1969-70 winter seismic line. Data 
are Givenas means + standard error: 


cr er a 


Cover (%) and Thaw Depth (cm) 
VEC RENSNE (Sip MESIAG) 


Species Control Disturbed 
Carex spp. 65 onset 56.7+1.8 
Moss Shomer a tiie) 38.4+1.4 
Local Plant Gover TRO Obes Se wah s Ab Deen) 
BaGesPeat 0 Se Ori 2 
Thaw Depth Sea ae Spee 7 


jt sGCareseequatilis (subsps@stans and C. careetora 


ed 


An area of raised centre polygons with a dwarf shrub- 


heath community was intersected by two 1969-70 winter seismic 
Mines (Table 8). The passage of =therseismic vehicles exposed 
mineral soil by Shearing Ott Eherropseen Many sol. GNerirecOrs em 
tall 845° m polygons. This was the sole mesic tundra ®community 
sampled in which grasses (mostly Arctagrostis latifolia but 
also Poa lanata) were an appreciable part ior the natured 


plant cover (6%). Of the dwarf shrubs, Betula nana subsp. 
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TabVeso.s Changes an cover and thaw depth in a dwart «shrub — 
heath raised centre polygon scommunity  atsAtkinson 

resulting from a winter 1969-70 

Deta arergiven Mas means ’+estandard 


POL Greene. Los 
seismic line. 


(SigagOue - 


Species 


Salix glauca 

Betula nana 
Mectagrostis latitolia 
Garex pigelowi 1 
Luzula confusa 
Stellaria monantha 
Devise cegr rola, 
Empetrum nigrum 


Vaccinium vitis—idaea 


bedumeapa LUsSere decumbens 


(o) 


eeoLope) Cetragonla 
Saussurea angustifolia 
Lichens 
hak ae per 
LOtalee Lance COVE 

Bare Soil 


Thaw Depth 


Ss 


Cover (%) 


Centro | 


14. 


LOS. 


34, 


.5+1.4 


B+0.6 


a Consists predominantly of dead moss. 


considered bare peat. 


and Thaw Depth 
August 


G7 L970 


(cm) 


Disturbed 


.5+1.0 


35.74 
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exilis was proportionately more reduced since it grew most 
commonly near the tops of the polygons. No thermokarst was 


seen and thaw depths were not significantly different. 


A large expanse of sedge meadows occurs at Atkinson 
POTNEe AN aitslrip was COnsterucced tnrougn at in the:mid 
PISO s by depositing 1#to 2m of Sand; “the parent macer tal 
of the region, onto the vegetation. The species growing in 
the sedge meadow and on the sides of the runway are markedly 


dipterent (Table 9). 


Table 9. Changes in cover and thaw depth in a sedge meadow 
at Atkinson Point NIW.T. resulting from comstruction 
Of a Sand airstrip in the mud 1950 °s and) maanveained 
saneesthen., —Datarare: Given-asemean + Standardecrron. 


i a re 


Cover (%) and Thaw Depth (cm) 
PCS Cae oo 1 


Species COnEEOL Disturbed 
Salix pseudopolaris Sieeke Ane 0 
Care. aguet il is scans. 7] ORO 12, iy Ones, 
Eriophorum angustifolium AYO +10 0) 
Elymus arenarius O ROI pernud 
eam soulcd 0 OMUH a2 
Cochlearia officinalis e) i OOO 
Tripleurospermum phaecocephalum 0 0.7+0.4 
Moss aR SPAS) 0 
Mota weylant Cover, 100% 740 74 207 425..0 
0 RR eager 0) 


Bare Sand ay 


Thaw Depth 38.3205 5 See eo 
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Carex aquatilis subsp. stans was 76% of the natural plant 
community cover but the grasses Elymus arenarius and Poa 
arctica contributed most of the sparse cover on the edge of 
tne aarstrip. This community growing at the edge or the 
runway was Similar to that on the sandy ocean beach, Thaw 
depth in the coarse exposed dry sand of the airstrip was 
much greater than in the moist peat and vegetation covered 


sand of the sedge meadow. 


Reindeer Station Region 


Three kilometres north of Reindeer Station the slope 
GEecnerl> Lo 200 mMibigh Caribou Hulls as predominanuly 
covered by Eriophorum vaginatum—Becula nena subsp. exalis— 
heath tussock tundra communities. The plateau is dominated 
by dwarf shrub-heath communities. Data for a 1969-70 winter 
seismic line through the latter are given in Table 10. Only 
Migsswasibare mineral soil, ustally the sheared OLE tops of 
hummocks, but most species were reduced 30 to 50% in cover. 
signe Of thermokarst were not seen: 

The tussock tundra communities of the slope were greatly 
affected by the passage of the vehicle train containing the 
Seismic crew in the winter of 1969-70. Ordinarily, it follows 
the path of the seismic line during winter operations but 
here it meandered up the slope near the seismic line. This 
area was one of the few to show definite signs of erosion. 

A trickle of water was present in various portions of the 


rutted trail and small areas of sediment deposition were 
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PableslOo me Changes in cover and thawidepth an a dwart shrub 
NeacaAsconmunituy eat the top of the Caribou Hills 
NOrLheor Weindéer Station NiwWiT. resulting: trom 
a winter 1969-70 seismic line. Data are given as 
Mee lse i estandard error, 


oo 


Cover (%) and Thaw Depth (cm) 
OU Lvs oly el o1O 


Species COntLo., Disturbed 
Betula nana Orem Ly 2A+O 58 
motte Oo Laue: 2d) tele! Sheep Ac 
pe Lixwarct 1Ca: Oe Ome Oatlesthee 
Carex sige low sr OC de Ort On) 
Gupinus arcticus 1.6+0.6 0.4+0.3 
Empetrum nigrum enn BS) SyylOn Uses! 
Vaccinium uliginosum Sew wl Fale 4,6+1.0 
Macon iV Lt 1 S-1daea ten gh ye ies dian ade] 
BECwostaphy los funra Ge TA eee et ae 
Bedum palustre decumbens Do ty eel these ge hare 
Pyrola grandiflora OS Ten Ois eS) OO Re 
eee ates tc LOLs OS 202.0 ON Ske ON 
Saussurea angustifolia Ome torre Opel OWL 
Mosses (Live and Dead) Sheesh glkA) 5 Om baz) 
ibitechens Oa Be lea) G43 
Other Species® | On aOl Omar OReL 
tocar anc. Cover PASI i measl@) 87.4+2.0 
Baten ocoLl 0 hak eae pele 1) 
Thaw Depth Aeros Le 0 SO ot. 2 
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found near the bottom of the hill. Two massive slumps, 
SUZ 0x07 6 MN, wOccurred snearestnes top. 

Theee Gombinations Or the vehicle trail cand sersmic 
Pine dusturbances were ‘SGampled: Data for both near the top 


Orgtnewi) | are in Taplemil. Ther plant. coverewac samular 


in both disturbances. Carex bigelowii increased in cover 
but Eriophorum vaginatum was almost eliminated. Eriophorum 


ElOWereng lin tie COmcrol was .0.S 4 2.7/7; on the line 
Ow Sass 0.06/im" anOeOne Unew erat lO sy ag. 0.2/m*. Lichens, 
mosses and Alnus crispa subsp. crispa were absent. The 
greater amount of bare soil on the trail was compensated 
for by the presence of litter and dead tussock material on 
the seismic line. One of the slumps was in the portion of 
the trail sampled and thaw was much deeper in it than in the 
seismic line. Both disturbances thawed more than the control. 
A part or’the trail consisted of two 20) cm deep tracks 
with some standing water. One track and the 1.5 m wide 
vegetated portion between them were sampled (Table 12). The 
track consisted of 3.9% Carex bigelowii, 4.7% mosses, 44.1% 
bare peat and 46.8% standing water. Masses of filamentous 
green algae were scattered throughout the water. Cover in 
the region between the tracks was markedly reduced. Ledum 
palusecre eae decumbens and lichens were absent. None of 
the other species was significantly increased in cover but 
several (Empetrum nigrum, Vale Cine Wliewd uals Caea;s enesdwa G 
shrubs and mosses) were markedly reduced. Flowering of 


Eriophorum vaginatum was almost non-existent in both control 


ee 


(On ea eh 0.53/m*) alatol delxpcichbir@erets| ((@ls.sis) ae 0. 25/m*) sites. 
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lige Ve w hich ay 34 a Changes in cover and thaw depth in an Eriophorum 
vaginatum - heath tussock tundra community on the 
slope of the Caribou Hills north of Reindeer Station 
NOW. To result ing® from) both  amseismices linemand 
associated? vehicle trail. in@the wintervor 2969-70. 
DataRaresgiventas means + standard error. 


Cover (%) and Thaw Depth (cm) 
URUK A wisn se PPE) 


Control Disturbed 

Species Seismic Lanes’ Vehicle traq? 
Alnus Crispa Zee o e) 0 
Betula nana i. 4t2e 3eOLOR 7 De Tagline 
Eriophorum vaginatum 19.5+4.0 0.5+0.4 0232-053 
Cabex =bige low. OF 6202 AP 3414 3 Oho ihas: tat 
Empetrum nigrum 220 ed OFZ ORT Ord 0 oa. 
Vaccinium uliginosum 3 s1GhO 39 Woke ee el 3.410 .9 
Neco in sonny 1 ye—idaca, 12. 9 ss Of LTO, OS else 
Arctostaphylos rubra eae | ih Oe CSL 
meduimpatustresdecumecns “16.115 1.4+0.4 tO Sie, 6) 
Andromeda polifolia O2AtO.5S LeOFOs/ 0) 
Moss 9557156 0 O07 Or.02 
Lichens 3 AES 56 0 0 
Uawver® fo) 16%2 2 56 ) 
Totem tant. Cover 118. /744.0 DS to Cred, LOO teen 
Bales soil 0 6956434 B306F a2 
Thaw Depth 20) AD e218 O2n/ tire 


a Predominantly dead tussock material 
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hable®l2o-" Changes "in cover “and thaw depth =inean Eriophorum 
vaginatum-heath tussock tundra community on the 
Slope OF Che Caribou Hii lsenoren or Reindecr 
pCation, N-W.t. resulting from a vehicle trail 
in the winter of 1969-70. Data are given as 
Means teastancard error, 
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Cover (%) and Thaw Depth (cm) 
July Seo 7 


Control WiSigver Wei oseyaih 
Species Between Tracks Within Track 
Pieces lauca OsrOn 2 0 0 
Alnus er ispa: 2estO. 3 OFo2026 ) 
Betula nana Sede OP oy eee) O 
Eriophorum vaginatum Ser sath si) Cet 20 0 
Carex bigelowii Ces Weis) 0225025 Spy kee Base 
Rubus chamaemorus i eo eee Usa lao 0 
Empetrum nigrum eck Veeee eee Oe 0 
Vaccinium uliginosum eye Sete) 6.4471 53 0 
VaeCi nium vitis-idaea PP ag ses) Sie Sia ly (| 0 
BLerOsea ny lose cubeEa Ce elk tO) 4.6+1.5 0 
Ledum palustre decumbens 11.4+1.4 0 0 
Andromeda polifolia TSO2 Oe 5 OFZ ak 0) 
Moss 43 264 sro Olena Aart 260 
Pichens 3. 3th 0 0 
Potaiep lant Cover D2 2 tore NO et 36 Beato ls 
Ba teereac 0 Sevens ers ©, 44.1+4.1 
Standing Water“ o) 0 46.8+4.8 
Thaw Depth 212/40. 4 43.6+0.4 47,4+0.8 


4 Had collected in track created by vehicle tread. Contained 
masses o¢ filamentous green algae scattered throughout. 
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In the third stand of tussock tundra sampled in the 
Caribou Hills (Table 13) vehicle tread marks were visible 


but the peat layer remained intact. 


Table 13. Changes in cover and thaw depth in an Eriophorum 
vaginatum - heath tussock tundra community on the 
sidesor (ehe Caribou Hills nerth of vRemndeer Station 
NOW: Tac sesulcing stromal vehiclerira wean, theswinter 
OFe1969-/05) Data are Given as means yi standard 


SrROrE 
Cover (%) and Thaw Depth (cm) 
rauUM Ea) Ser ee NyA I 

Species Controw Disturbed 
AInNusSecr spa SO a Lees] a 

Betula nana Oe ltFOs9 be Tis Oe, &) 
Eriophorum vaginatum Dia ae sa), Ee AY 
Carex bigelowii 1 64028 eehets lees 
Rubus chamaemorus sO ae, Siac Ole) 
Empetrum nigrum Sys g As) Oe Ot Ore 
Vaccinium uliginosum eS O salon: I2O+0 54 
Vaccinium Vitis-i1daea 3 OF Ono As ZrO. 7 
Anctostaphylos) rubra 22040. 6 Ce er 
Ledunipalustre, decumbens Lele 220R9 3) 0 ORS 
Andromeda polifolia Oye tO eal 0 

Moss Vie Seta Get 2.2 
Lichens 6 iO +4 

ote ie hia ntd Cover 10461 3 | AQT SLR, 
pares Peat 0 DURSi8 55 
Thaw Depth 2251 One! 54.4+0.8 


fe er er oe A 


a Cover less than 0.05% 
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Alder and lichens were all but absent. Rubus chamaemorus 
increased in cover but Carex bigelowii and mosses were un- 
changed. All other species were significantly reduced. 
Eriophorum vaginatum flowered much less than on the undis- 
CU bedesLee. (233) 0.5/m% vs 9.7 te Laney: 

Thewdiftering severity "of the “disturbances @deseri bed 
above may be explained as a function of steepness of slope. 
Vehicles are more likely to churn up vegetation and frozen 
ground while climbing a slope than when on level ground. 

The first area described was at the steepest part of the 
slope (12° to ary) Subsurface ice appears to have been 
prescnemand "exposed. OP ice Chawtas welll) dsvany Wspring vounotft 
which occurred probably drained along the depression caused 
by the vehicle tracks. The absence of further or massive 
erosion is most likely a result of the low rainfall prevalent 
throughout the/ study region (see Table 1). The lower slopes 
are less steep (at most a to 5) and thus less subject to 


severe damage. 


Tuktoyaktuk Region 

Most of this study was conducted in the general vicinity 
of Tuktoyaktuk, N.W.T. (see Fig. 1). Various communities, 
ranging from lake edge graminoid subtypes through sedge 
meadows, tussock tundra and the complex of dwarf shrub-heath, 
were sampled. The effects of two major classes of disturbance, 


winter roads and seismic lines, were examined in as many 


communities as possible. 
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Winter Road 

A compacted snow and ice road passing over both lake 
edge and upland dwarf shrub-heath communities is used to 
supply and move drilling rigs northeast of Tuktoyaktuk. 

Much of the same path-hacesbeen used fduring tbhemwinvers of 
1969-/0,and 1970-71. A raised centre polygon community and 

a dwarf shrub-heath community through which the winter road 
passed were sampled (Tables 14 and 15 respectively). The 
effects of the road on both were very noticeable. The 4 to 5 
m wide centre portion of the road was 96 to 100% bare peat 
pecausePoOneneavysatrafiice. Therlesgs travelleadb2 to 3 m wide 
edges had 14 to 20% plant cover. This pattern was typical 
Gaeenelwrniter sroadmenrough dry tioland areas: 

The composition of the two natural communities differs 
but the response of the species common to both is usually 
Similar. Winter breakage of above ground plant parts is 
likely, not only because of continually being passed over by 
vehicles but also because of the brittleness of the vegetation 
due to low temperatures. Vaccinium vitis-idaea subsp. minus 
and Empetrum nigrum subsp. hermaphroditum, with their ever- 
green leaves and single rooted stems, are greatly reduced in 
cover. But Carex bigelowii, with its thin leaves which die 
back every year and many underground interconnected rhizomes, 
MS not as susceptible to being eliminated 1f ithe leaves are 
broken off. The dwarf shrubs with their shallow and protru- 
ding rootstocks appear to be susceptible to being uprooted 


by continual vehicular passage over them. 
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navLie 14. Changes in cover and thaw depth in a rausedecentre 
polygon community near Tuktoyaktuk N.W.T. resulting 
from a winter road used in 1969-70. Data are given 
as=means + Sstandard®érror . 


Cover (%) and Thaw Depth (cm) 
Gui e20n 01970 


Conctror Disturbed 
Species Edge of Road Centre of Road 
Betula nana LIers eS O.S82056 0) 
Salix glauca OE 57048 O.t+0 68 0) 
Carex bigelowii O770 55 St. O Omer ed 
Rubus chamaemorus 3 0se 0 Glee 0 
Empetrum nigrum USSR aS 0450-23 0 
Vaccinium uliginosum 0540 75 1 20 ae 0 
Veccinsumeyitis-idaca AOn cE ey 0.40.9 0 
Rae costaphyloserubra 0252005 TAO ow 0 
Ledum palustre decumbens he LE 2 O25+0 28 0 
Moss (Live and Dead) B25082 aa) 0) 6) 
Lichens tM od Se Late O 0 
Occ sean esCOver 9929 0 14a e242 23 OS ec 
Baceeecat 0 BS. Sao he ete Oe 


Thaw Depth 26571102 23 20R0 35 B23 sot. O 
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Tablewi>. Changes in «cover and thaw depth in a dwarf shrup— 
heath community near Tuktoyaktuk, N.W.T., resulting 
from a winter road used in 1969-70 and 1970-71. 
Data aneygiven as meansy+ standard jenror: 


Cover (%) and Thaw Depth (cm) 
PUGS Cee yale 
Disturbed 


Species 


Betula nana 

Salix glauca 
ReevageOst tes latifolia 
Ga Lamagnostis canadensis 


Poa lanata 

Ganexg > ige lLowri 
Devas pimtegriiolia 
Empetrum nigrum 
Vaccinium uliginosum 
Vaccineumevibissidaea 
Ayctostaphylos rubra 
Ledum palustre decumbens 
Pyeoloaggrandiilora 
Mosses 

Lichens 

Lopalre Lan’ Cover 


Bare Peat 


Thaw Depth 


Concero, | 


11.9+1.2 
12.0+1.2 
0.1+0.1 
1.0+0.5 
4a 
3,441.0 
eee alee 
8.04+1.1 
2.3+0.8 
12.7+1.0 
1.4+0.7 
3.7+0.9 
1.4+0.8 
19.2+1.0 
19.5+1.0 


100.8+1.5 


a Mean Cover less than 0.05% 


Edge of Road 


Leh AO 
4,.6+0.8 


0.7+0.4 


0 
18.9+1.9 
80.4+2.0 


53.4+1.0 


Centre of Road 


ep event 
1.0+0.3 
0.540.3 


O.1+0.1 
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Mineral soil was rarely exposed although vegetation was 
almost totally removed. Subsidence was in very small areas, 
Wiecsy Mintek QR) m2, In the centre of the road, the depth of thaw 
was increased 28% for the polygon community and 44% for the 
dwarf=shrub-heath community. «This was not as great as would 
be expected had the peat been removed and mineral soil 
exposed. Drying of the top few centimetres of the peat 
appears to provide adequate insulation. Massive slumping 
was only observed once on a winter road that had been used 
for three successive winters, 1 km south of the Imperial Oil 
base camp near Tuktoyaktuk. Constant passage over the crest 
Of a ridge wore down the 15 to 20 em peat layer to the point 
that a subsurface ice wedge was exposed and began to melt in 
June 1971. This formed a depression 1.5 to 2.0 m deep by 
August. 

A common lake edge and meadow community of the region is 
composed primarily of Carex aquatilisiwe Part sof the wanter 
road passing through such a community and across a small bay 
of a lake was sampled (Table 16). Much bare peat (>90%) 
occurred on the road near the lake. Butifarther from it; 
the road was not noticeable when looking across the meadow. 
Close examination revealed 26% bare peat. There was no 
significant change in thaw depth. The pattern observed may be 
explained by the fact that, in winter, the rhizome-containing 
peat layer at the edge of the lake would be slightly raised 
and probably unsaturated. Thus, it could be easily disturbed 


; 1} 
because of the lack of ice cement. On the meadow, however, 
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Tableslo 7 ~Changes in cover and thaw depth in a Carex agquatilis 
lake edge community northeast of Tuktoyaktuk, N.W.?T. 
resulting from a winter road used in 1969-70 and 


1970-71. Data are given as means He SoLandandmenioik. 


Cover (%) and Thaw Depth (cm) 
Species Transect? Control Disturbed 


Carex aquatilis 1 D3 0r 2.4 202442 01 
a 52.3+43.6 132706 
3 62 nee 8.640.9 
4 58.44+1.5 8. 2+0.9 
5 58.4+2.0 1.8+0.5 
Other Species? On ine 8.5+0.6 
2 22.6+1.0 2.8+0.3 
3 Beetle dg 0 
4 0 0 
5 0 0 
Moss il 30.99 2.2 34.14+3.0 
2 ASsA52.0 34,14+1.8 
3 30.0+2.9 .141.3 
ane 0 0 
om 0 0 
PoOtaierPlantk& Cover ip LOA Oto 74,6+4.8 
2 103.7+1.4 59.3+2.5 
3 100.5+0.5 P.O Files 
aS 58.441.5 8. 2+0.9 
a 5G. 4t2.0 1.8+0.8 
Bare Peat iL 0 262 / +401 
2 0 AOS tae? 
3 0 83.4+1.6 
ANS 41.6+1.5 91.8+0.9 
ae Al. 642.0 97.8+0.4 
Thaw Depth il 39.6+0.4 41.6+0.3 
2 40.4+0.4 39. 240.3 
3 41.4+0.4 44 .0+0.2 
4 42.6+0.2 A3.040. 2 
5 42.6+0.2 43.440. 2 


ET | 


a Transects are in order of increasing proximity to the lake: 
1 is several hundred metres removed from it and 5 ends at 


the water's edge. 


b Other Species were: Salix pseudopolaris: Eriophorum russeolum, 


Potentilla palustre, Caltha palustris and Pedicularis sud@tica. 


e Control vegetation of transects 4 and 5 was solely Carex 
aguatilis. 


Live moss was absent. Peat and standing water 
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the water table was probably high enough that a layer of ice 
protected both peetiandse rhizomes, 

A second lake edge community, dominated by Arctopnila 
fulva was sampled along the winter road, east of Tuktoyaktuk 
(Table 17). Bare peat covered by standing water occurred on 
several stretches of thé roadewhile other parts of thevroad 
appeared undisturbed. The range of variation is reflected 
Meche ehrce separace transects of Tablegl7 @ Ranunculus 
gmelini was much more abundant on the open sections of the 
Load. 

It appears that, in winter, wet graminoid communities 
with their roots and rhizomes protected by the peat, are 
much less susceptible to damage than upland communities. 
This is the reverse of the situation in summer when wet 
areas are very sensitive to even one pass of a vehicle as 


SHOW sya bel vamyac crcl. (97 1s. 


Seismic Lines 

The most intensively sampled types of surficial distur- 
bance in the Tuktoyaktuk region were sersmice lines. GAl1 
types of tundra communities except lake edge were disturbed 
by lines ranging in age from the summer Of 1965 to tie winter 
Ome O— 7.1. 

Two different Eriophorum vaginatum tussock tundra 
communities, both subjected to 1968-69 winter seismic lines, 
were sampled, one in 1970, the other trie lO 7 Le (Tables e)t. 


The former was visibly the drier of the two and this 1s 
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Table 17. Changes in cover and thaw depth in an Arctophila 
fulva lake edge community east of Tuktoyaktuk, _ 
NeWe wecesulcing from a Winter Load micedein 
1762-70 and do70-71. Data are givenwas means + 
Seandard error: 


Cover (%) and Thaw Depth (cm) 
Jiu y Zila Osa 
Species Transect? Control Disturbed 


Anpecooiila “fulva uh eho) Orne 8) ZA OF Or 
2 112943 28 25, at Se 
i) 17.3442 d 43.4+4.5 
Gabtha jpalustris ih 
2 Be Otleee ad 8) PSS 
3 Sra Le Oe OLS 
Ranunculus gmelini i. Oe aiOn 4 0 
2 Ba lau LE ea te! 
3 Sua e aes, SD] Mae hg 
Hippuris vulgaris 1 Zoot OO 2. ObO7 7 
Z Ol ROS: tee OS 27, 
3 OF G04 0.4+0.2 
senecio congestus a EOL O 
2 220-085 O.4+0% 2 
3 Ona £0e 3 Oe 8+0e3 
Towa ven lant. Cover a SA ea ares) 2 ae Oe 
2 VS 492 50 44 ,1+4.2 
3 lee Tot 2 
Bare Peat? ih 8.4+2.5 Tana oe 
2 So O22 0 SOn og eis 
3 SAD a2 20%. Gree ol 
Thaw Depth AL en O eS) 9G, or Or4 
2 65 9240 74 88.4+0.5 
S| 65.8+0.4 S5.Gt029 


a 


a Data are for three separate transects parallel to the lake. 


b In both Control and Disturbed this is covered by a few 
centimetres of water. 
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reflected by the differences in composition and abundance of 
the species. 

Many tussocks of the 1970 sampled line were overturned 
and Eriophorum vaginatum cover was one-third that of the 
undisturbed area. Live tussocks were not markedly different 
Ievigour or flowering from that of thelcontrols: This line 
was revisited in 1971 but not resampled. It appeared the 
same with some 45 to 50% plant cover, little Eriophorum cover 
and few flowering heads. 

On the 1971 sampled community, Eriophorum cover was 
reduced to two-thirds of the centrols but the tussocks were 
green and vigorous. Flowering was not significantly greater 
Onec neon ies thane themadjacentmmndrsiyrbed areas (25. 95a: 3.8/m 
es 208 2 es. 2/1") . The number cf seed heads on the control, 
however, except for one other site, was much more abundant 
than that found in all control communities sampled at Reindeer 
Station or Tununuk Point ox presented by Wein and Bliss 


(1972). The other exception is presented later (page 55). 


The most common plant community in the Tuktoyaktuk 
Peninsula, the dwarf shrub-heath complex, was subjected to 
a variety of seismic surveys which differed not only in time 
OLeyear but also injmethod. » An examination of @several dif— 
ferent lines thus allows a comparison of the magnitude and 
effects of these disturbances on the same type of plant 
community. Data from four different seismic lines through 
comparable examples of the same community are given in 


Table 19. They were: (a) a 1965 summer line in which the 
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thawed layer was bulldozed aside for geophone placement, 

(b) 1967-68 winter and (c) 1968-69 winter lines in which the 
bulidozer blade was used to level the surface, resulting in 
sheared) Ofte hummockmtoossand,) (d) ea l970-7/ le wimtemetine in 
which the bulldozer was equipped with "mushroom shoes" to 


maintain the blade above the hummocks. 


The 1965 summer line was the most affected because of 
the bulldozing aside of the vegetated layer. Mackay (1970) 
and Rempel (1970) describe the appearance of such lines in 
Ene TougeyeacoserOLlowi ngechert stout toni Gurcmes 1s OF 
One such fine in July 297. 

toca plant. cover was only, 43% alter ‘sas years... tne 
species growing on the control and disturbed areas were very 
G@itferent. The grasses Arcus gnose tala tiroiian Calamagnost is 
Canadensis andproamlanatay were sscaleerods tecline mei cougiout 
the line. The clumps were 40 to 80 cm in diameter, 100 to 
130 cm tall for the first two species and approximately one- 
EherdscO oneshaltte Ofsthis for Podae® sine the natura Wycundza, 
however, these species usually occur as single culms and are 
less than 1% of the plant cover “ergs Appendix se, Table 19)- 
The dwarf shrubs Betula nana subsp. exilis and Salix glauca, 
as well as the heaths Vaccinium vitis-idaea subsp. minus, 
Arctostaphylos rubra, Ledum palustre subsp. decumbens, Pyrola 
grandiflora, Empetrum nigrum subsp. hermaphroditum, although 
abundant in the natural community, were rarely found on the 
line. Lichens were virtually absent. Cover of mosses was 


D oe ye 
greatly reduced and they usually grew in moist depressed areas. 
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Sheree. 4. A 1965 summer seismic line (left) and associated 
Veniclestrare (right) mthrough van sup vandsdwar © 
shrub-heath community in the Tuktoyaktuk 
Peninsular NOW. li Oliny ete) elo 7 le 
Note: Red erect plant in middle ground is 
RumMex ancct1 Cus.  otlawe colours Mmidgandeback— 
Ground to lest year sedead Cull sO pen uCead has lsins 
latbvrolila and: Calamagroce  secanaGenols. ma Witte 
dots in foreground of trail are flower heads of 


Eriophorum vaginatum. Reddish green area in 
mid-groundsoL line is) Anctopnalastulvar 
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Thaw was 102% deeper on the line. Slumped areas, ap- 
proximately 2.5x1.0x0.5 m, were occasionally seen. Measure- 
ments of the amount of material pushed aside and of the 
volume of the line revealed that some 2.0 m? of material per 
metre or length of the line were missing. At other sites 
along this and other 1965 summer lines, values ranged from 
ee Ore 0 m= per metre of Feline. The missing volume, as 
suggested by Mackay (1970), was due to thermokarst subsidence 
and general subsurface melting of supersaturated soils and 
loss of water by Evaporation since no signs of erosion or 
gullying were seen. One exposed ice wedge was seen on a 1965 
summer seismic line. An 8 m long pool of water was present 


in front of the actively melting wedge. 


Disturbance was much less on the winter seismic lines 
(Table 19). Plant cover on all three lines was from the 
species present and abundant in the native community. The 
difference in total cover between the control and disturbed 
areas was due to a reduction in the abundance of most species. 
Dwart Shrubs were shorter on the Lines than on the controls, 
DoecOe4> cm Vs 5O'tos65. cm. aA behoughethe total coven vas 
greatest on the 1968-69 line, the visual impact was the least 
COnertieet? 70-7) lane s(E tga >) p60 MNS is) aarecll Le Omeenesahange 
in survey methods. 

Thaw, while deeper than in adjacent undisturbed sites, 
did not resuit in the massive thermokarst subsidence of the 


summer line. This is a result of the difference between 
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A 1970-71 winter seismic line in the Tuktoyaktuk 
Peninsula, N.W.T., July 27,1971. Note minimal 
damage to the existing vegetation, in contrast 


to Figure 4. 
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summer and winter exploration. Summer activity exposed the 
clayey, till-like parent material of most of the Tuktoyaktuk 
Peninsula for the entire extent of these lines. Winter 
Operations only exposed bare mineral soil on the tops of 

the hummocks. This was commonly 5 to 20% of the total cover, 
usually in the lower end of the range. Thus the amount of 
soil exposed and the resultant increase in depth of thaw was 


not as great as on summer surveyed lines. 


Recolonization of 1965 Summer Seismic Lines 
The 1965 summer seismic lines provide an excellent op- 
portunity to study the initial stages of succession on newly 
exposed mineral soil in a Low Arctic region. Several dif- 
ferent plant communities throughout the Tuktoyaktuk Peninsula 


were traversed during that summer's operations. 


Two sedge meadows, one east and one south of Tuktoyaktuk, 
were sampled (Table 20). They were similar in composition 
anderesponded inja similar manner. The major part Of the 
voc wwlane cover on both lines consisted ct mosses, (Carex 
aquatilis and C. membranacea which occurred in the natural 
community, and Arctophila fulva which was not present in the 
Hactural community. Other species: found solely on) the Lines 
were typical of wet communities. They included Ranunculus 
gmelini, Hippuris vulgaris and Senecio congestus. The lines 
were approximately 75% bare peat. Thaw was approximately 35% 


deeper instead of 80 to 100% as in the 1965 summer seismic 


lines where mineral soil was exposed, 
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An Eriophorum vaginatum tussock tundra community south 
of Tuktoyaktuk was sampled where both the 1965 seismic line 
and the accompanying vehicle trail passed through it (Table 
21). The natural community and vehicle trail were moist but 
the seismic line had standing water. 

Arctophila fulva was the most abundant species on the 
line. Also present were Carex aquatilis and Eriophorum 
angustifolium. These three species are typical of many wet 
Sites in the tundra. Heaths were totally absent from the 
line as were the birch and willow dwarf shrubs, Carex 
bigelowii. Rubus chamaemorus and lichens. Some Eriophorum 
Magia LumelCUSsocks were present inthe drien porrion soe the 
Pi pemwieLe ALCLAGgrOSL Saati folie yOCccurred  aWem clayey, 
mineral soil covered almost 50% of the line and thaw was 
73% deeper. 

the vehigte trail, although ytlorisvically ancvermediate 
£0, the natural community and the line, was closer to the 
former. Heaths, mosses and dwarf shrubs were reduced in 
cover and lichens eliminated. Carex bigelowii and Eriophorum 
vaginatum increased in cover with the latter doubling its 
production of seed heads (50.1 + 6.9/m in thevtrail ws 
24.4 = Baia in the control). The increase was not as 
dramatic as at Tununuk Point (page 24) because ef the much 
greater production of seed heads in the control than in those 


sites (see also page 47). Thaw was 41% deeper and 21% bare 


soil was exposed on the trail. 
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Table 21. Changes in cover and thaw depth in an Eriophorum 
vaginatum-dwarf birch-heath community south of 
Tuktoyaktuk N.W.T. resulting from a 1965 summer 
seismic line and associated vehicle trail. Data 
are given as means + standard error. 
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palit. dl auca 
AnectagErostis latirolia 
Apecopnalayrulva 
Eriophorum vaginatum 
Eriophorum angustifolium 
Carex bigelowii 

Carex agquatilis 
Luzula confusa 

Rubus chamaemorus 
Empetrum nigrum 
Vaccinium WV itas-1dded 


Arctostaphylos rubra 


Ledum palustre decumbens 
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A depressed centre polygon community east of Tuktoyaktuk 
was sampled in both 1970 and 1971 (Table 22). The vegetation 
growing on the line was different from the natural community. 
Rubus chamaemorus, Betula nana subsp. exilis, lichens and the 
heaths were abundant on the controls but absent from the line. 
Arctophila fulva was the most abundant vascular species on 
the line in both years. Ranunculus gmelini and the mosses 
increased their cover in 1971. Carex aquatilis and C; 
membranacea, although present in 1970 were not in the quadrats, 


nor were they as abundant. Bare moist peat was most of the 


cover of ithe line in both years? 


Most upland dwarf shrub-heath communities which have 
been disturbed by a 1965 summer seismic line typically have 
the grasses Arctagrostis Jatirolia, Calamegrostic Canadensas 
endweoa, banatajlim Various Combinations as Chein major 
vegetative cover. On one occasion this was not the case. 

Wet conditions had been created. Table 23 compares this site 
towa more typical one. Arctophila fulva was the major compo— 
Nene of the plant cover on the wet site while thesdryysite 
was dominated by Carex bigelowii and the aforementioned 
grasses. Heath species were absent from both sites. Clayey 
mineral soil was exposed in both lines. Both thawed some 


85% deeper than their respective controls. 


A dwarf shrub-heath community south of Tuktoyaktuk, 
subjected to both a 1965 summer seismic line and the associ- 


ated vehicle trail, was sampled (Table 24). 
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Table 24. Changes in cover and thaw depth in a dwarf shrub- 
heath community south of Tuktoyaktuk, NUW-T. 
resulting from a 1965 summer seismic line and 
associated vehicle trail. Data are given as 
Means: — standard error. 


Cover (9) and Thaw Depth (cm) 
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Delile Nana oo ae bide 4,440.8 eo One, 
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The vehicle trail appeared intermediate floristically and in 
species abundance to the seismic line and the natural commu- 
nity. The grass complex of typical dry 1965 summer lines 
was present in reduced abundance on the vehicle trail. And 
the heaths, absent on the seismic line, were present but 
less abundant than in the natural community. Bare soil and 


thaw depth were greater on the line than on the trail. 


me general picture of the recolonization and initial 
stages of succession in various tundra communities can be 
obtained from their response to exposure cf mineral soil by 
removaly of the vegetation. Both Bliss (1971) and Savile 
(1972) review several aspects of arctic plant adaptations 
including germination, seedling establishment and dispersal 
mechanisms. 

the Ma joni ptoncer, species (Table 25) "or either wet sor 
dry areas are predominantly grasses or sedges: Arctophila 
fulva’ and Carex®aquatilis¥in wet areas; Arctagrostis 


latifolia, Calamagrostis canadensis, Poa lanata, Carex 


bigelowii, the less abundant but typically present rush 


areas Other pioneer vascular species include Epilobium 
angustifolium, Senecio congestus, Stellaria monantha and 


Cardamine pratensis in more moist microsites of the dry lines. 


The heath svecies which form such an abundant and con- 
spicuous portion of all but the wettest natural communities 


appear totally incapable of becoming established on mineral 
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SOs Bliss (1957) soundsthacsontvelLeaum pale st rem silsp. 
decumbens of the common heaths showed any germination in his 
studies of northern Alaskan species. 

The autecology of successfully established species on 
1965 summer lines near Tuktoyaktuk is presently being studied 
(W.E, Younkin, personal communication). He found that 
Arctagrostis latifolia and Calamagrostis canadensis produce 
much viable seed. Late ripening (mid-August) ensures that 
they will not germinate until the following spring when con- 
ditions are most suitable for successful seedling establish- 
menu. 

Rhizomatous connections between plants growing on the 
dry disturbed areas and the adjacent natural community were 
confined to the pushed up edges of the line. Such species 
ancluded Petaspees. trigidus and the dwart shrubs.) Une grasses 
of the dry sites. however, do have rhizomatous Doct systems 
and Gan grow in Glumos once they are established, 

Thus, in view of the method of disturbance and since most 
species growing on the lines, although rare or absent in the 
Adjacent natural community, do have a very viable seed, it is 
most likely that their successful establishment has been from 


seed. Once a few seeds are established, the gradual expansion 


Of the clome can cover a relatively extensive area, 
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SUMMARY AND CONCLUSIONS 


A comparison of summer and winter disturbed communities 
throughout the study area reveals that summer disturbance is 
much more detrimental to all plant communities sampled. 
Sparsely vegetated gravelly areas such as eskers and moraines 
WoLehecOver a "minor portion OL Che study areareare possibly 
the only exceptions. 

Summer seismic lines originally bladed to permafrost, 
resulted in exposure of mineral soil for their entire length. 
Recolonization of such areas has been slow, especially for 
Gey upland sites. The grasses Arctagrostis latifolia: 
Calamagrostis canadensis and Poa lanata and the rush Luzula 


confusa, species uncommon in adjacent undisturbed communities, 
are, Gae most common and typical pioneers of the deter svecs. 
Phesdeacs Arctopii la tulva, andeche sedge Cates aguat el i sean 
the most common pioneers of wet areas. Once all these species 
are established, growth is by gradual rhizomatous expansion. 
Winter seismic lines result in limited exposure of mineral 
soll, Usually at least 50% of the natural “community is un— 
disturbed. Thus the composition, of the planc community on 
winter lines is similar to the natural community. The abun- 
dance of the individual species is usually reduced. Roots 
and rhizomes often remain intact in the peat layer. 
Forested and tall shrub Delta communities suffer much 


greater initial damage from winter seismic lines than do tundra 


communities. But recovery of the vegetation is more rapid in 


the Delta. 
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Wet communities in the tundra are less damaged by winter 
seismic lines and winter roads than dry upland communities. 
This is the reverse of conditions in summer when wet com- 
munities are very sensitive to even one pass of a vehicle. 

Unless the peat is removed, winter disturbed wetland and 
dry upland communities regenerate predominantly from undis- 
Lupbed LTocts and chizomes, 

Eriophorum vaginatum appears to be stimulated both 
vegetatively and in production of seed heads by disturbance 
Which does mot eliminate at. This appears to, be due to an 
pie Voraced Nutrient veqime. Carex bigelowl i was also 
observed to increase significantly in cover on several 
seismic lines. 

Almost all disturbances result in a deeper thaw. 
Exposure cf mineral soil usually results in increases of 80 
to 100%. If the peat layer remains intact, the increase is 
Heually 30 to 50%. And if the plant cover ts litele moditied, 
thaw depth usually increases only 1 to 10%. 

Few signs of erosion were seen during this study. This 


is probably due to the low precipitation in the region. 
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Avpendix A 


Delails"on the locatron Of veachwort eheusties discussed 
in the text are presented in this appendix. The sites are 
Peterred tor according, tosthe region and the tables number 
Inet he texte ineawhiich therdatasareugqi ven. mele iuCcerand 
lengitude have been estimated to the nearest half minute 
and all sites located on maps. Sketches of transect 


locations for the permanently marked sites are also given. 


Piuvak eRegione Sites (Migeao) 


aohey 2). 

This site is a 1969-70 winter seismic line through a 
Picea rg lauca-Alnus chispa subsp.) crisoa-salix arbuseulordes 
(white spruce-alder-willow) forest community. It is 3.5 km 
MOorenwest Of Inuvik on the west bank  o£L the Hast Channel of 
the Mackenzie River Delta at latitude 68 23.0'N and longitude 
He gieton 5 Wenig. G)>. 

The E-W line is approximately perpendicular to the East 
Channel. ~ The sot 41s a enegosol =consisuUing “Offa a) cOmLOGem 
iettem and organic, matter horizon overlaying atnea silty 
parent material. This site was permanently marked (Fig. 7). 


The transects sampled were approximately 275 m in from the 


river. 
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This site is a vehicle trail created in the winter of 
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1969-70 through a Salix alaxensis subsp. alaxensis-Alnus 
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Figure 6. Locatson of Inuvik Ragion sites sampled on N.T_S. 
map 107 B/7 (1:50,000) with sites referred to by 
their tablemnumber in the text, 
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Figure 7. 
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Location of the individual transects sampled for 


the Inuvik Region site presented in Table 2 in 


the weet, 
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Giilsoa subsp- crispa (felt leaf willow-alder) tall shrub 
community. It is 11 km northwest of Inuvik on the east 

bank of the East Channel of the Mackenzie River Delta at 
latitude 68° 27.0'N and longitude 133°49.0'w (Fig. 6). 
Running NW-SE parallel to the biver, 1€ 1s approximately 
perpendicular to a 1969-70 winter seismic line which crossed 
Ghewraver.- This site has been permanently marked (fags 2) 
PheesOUMusethe typical Delta Regosol, ‘The sites sampled 


WeLe approximately 300 m from the seismic line. 


Tununuk Point Region Sites (Fig. 9) 


Table 4. 
This site is a N-S 1969-70 winter seismic line through 

dmeo lise sarbusculoides-Alnus crispa ssubspasemtcpa (grec leat 

willow-alder))i\tall shrub community. It is 3.2 km northwest 

Or TununukesPoint on the south bank OG the first channel on 

the western side of the channel forming the west side of 

Richards island at latitude 69 01.5'N and longitude 134°44.5'W 


(Fig. 9). The sites sampled were located some 400 m from 


Y 


the channel's edge. 


Ga eleroe: 


A 1962 summer seismic line passed through a cottongrass 
(Exiophorum vaginatum) tussock tundra community, 3.1 km north 
of Tununuk Point on the east side of Richards Isiand at 
Tee aeecoool.s°N and) longitude 134 39.01" (Figq.9). sane 
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Figure 8. Location of the individual transects sampled for 


the Inuvik Region site presented in Table 3 in 
the text. 
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moist tussocky area which genely slopes (<19.)@toF ther rasver, 
The soil consists of a 15-20 cm litter and humus peat 


horizon overlaying a clayey parent material COntasmning 


scattered gravel, 


the same [962° summer seismic Vine as in Table 5 also 
passed through a dwarf shrub-heath community. This ee is 
222 Kin north of Tununuk Point on the east side of Richards 
Island (latitude 69°01,5'N, longitude 134 39.0'W - Fig. 9). 
The NE-SW line is on a ridge (elevation approximately 
HOO Tft) through a hummocky area: A thin 5 toPwl0 Vem peat 
horizon overlies the clayey parent material containing 


scattered gravel. 


Atkinson Point Region Sites (Fig. 10) 


iueVe, Wey Ie 

An E-W 1969~-70 winter seismic line passed through a wet 
sedge meadow approximately % km south of the airstrip at 
Aeolian scOmerOinwe(.atitcude 69 56,0°N, longitude 131 25.5'wW - 


bercj2 eet 0)? 


eo lego: 

To 1969-70 winter seismic Janes intersect ivan varea 
of raised centre polygons at latitude 69°56.0'N and longi- 
tude Loa Sen ormty 1 km south of the airstrip at Atkinson 
Point (Fig. 10). One line runs NW-SE; the other E-W. The 


soil is poorly developed, the sandy parent material being 
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Figure 10. Location of Atkinson Point Region sites sampled 


On NT .S. map. 107 D/13 Bast’ (1:50,000)* with sites 
referred to by their table number in the text. 
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soft and crumbling easily. 


Tabkes 9. 

This Site was adjacent to thelairstpip=ateAtcincon 
Point at latitude 69 56.0'N and longitude 131° 25.0'w 
(Pace lO)7 PAL wet sedge meadow and peat horizon covers the 


sand in the natural community. 


Reindeer Station Region Sites (Fag, 1) 


Fable 10. 

the Carieoughrllss3 km mortn ot Reindeer station are 
covered predominantly by dwarf shrub-heath communities. 
Microrelief is present due”~to 20 to 30 cm high hummocks 
bue topography sis tlat orn gently rollang. The site, sampled 
was a NE-SW 1969-70 winter seismic line at latitude 68°44.0'N 
and longitude’ 134°10.0'W (Fig. 11). The parent material of 


the soil was clay with some sand. 
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A 1969-70 winter Seismic Line and vehicle trail near 
thestde of Ehes Caribow Willstat latitude 68 44.0'N and 
longitude 134 10.5'w (Fig. 11) lie NNE up the 15° slope 


through a cottongrass tussock tundra community. 
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Table 13. 
This site is halfway up the hill along the same vehicle 
traal as the previous sites: (1 and 12), oeThersilooe mec 4° at 


, (e) 
latitude 68 43.5'N and longitude 134 11.0'W (Fig. 11). 


TuUkeOvaktu Region Surese (Fiqcw 1200 Ws, elt andi =) 


Winter Road (Figs. 12° and 13) 
Imperial Oil has a base camp ("Tuk Base") 4 km southeast 
Of and across the harbour from Tuktovyaktuky “A winter road 
generally heading northeast from the base camp was sampled 


at several sites. 


Table 14. 

A site 125 Km along the road at latatude 69° 26.0'N and 
longitude 132°54.5'W (Fig. 12) was samoled beside some 
raised centre polygons. A surficial peaty humus horizon 


was 25 to SO vCcm thick on both disturbediand wind sturbed 
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Two km northeast of "Tuk Base" the road descended from 
a raised area to cross a creek (latitude Bo is Se longitude 
132°55.0'W - Fig. 12). The upland area was sampled. The 
humus horizon under the vegetation was 10 to 15 cm thick 


and the parent material clayey. 


poe 1s 


Some 12 kit northeast Of “Tuk, Bases. Chic winter road 


crossed a large expanse of sedge meadow (Carex aguatilis) 
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Figure 12, Location of the Tuktoyaktuk Region sites sampled 


on theswestern portion. of Nats. ymape107..c/7s8 
West (1:50,000) with sites referred to by 
their, table, num ees cue ps 
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Pugqure 13. Location of the Tuktoyaktuk Region sites sampled 
On@ehe nesehern portion. of Net oe map LO7EGy Ss 
West (1:50,000) with sites referred to by their 
table number in the text. 
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as well as the small bay of a lake (latitude 69° 29.5'N, 
ce) 

vOngvtudes 132 4075'We = Fig. 13). This sate: nas been 

permanently marked (Fig. 16). Peat extended throughout 


the thawed layer (39 to 44 cm). 


Cebber ly 
Five km northeast of "Tuk Base", the winter road skirted 

the edge of a relatively large lake (latitude 69 27.0"N, 
longitude 132°50.0' to 132 51.0'W - Fig. 12). It passed 
througn a flac™ grassy Arctophila fuiva dominated community 
adjacent to the water. This site is probably on the former 
lake bottom. A gravelly beach ridge with much felt leaf 

Wil Lows (Sali xyvalbaxcnots)y OCCUSS Some 30 (Fomo0 iM Gaome. ne 


present shoreline. 


Seismuc Lines (Figs. 22, 13, 14 and 15) 


Table 18(a). 

This site is an E-W 1968-69 winter seismic line through 
aumorstecottongqrass ‘tussock tundray3s km southvon “Tuk: Base™ 
(latitude 69° 24.0'N; longitude 132 57.0'W Che 2) eee Cees 
Sreuated an a low £lat valley surrounded oy 15 mohigh nels. 


The parent material is clayey and contains some sand. 


Tables 18 (b) . 
This site is a NE-SW 1968-69 winter seismic line through 
a very moist cottongrass tussock tundra community, 9.5 km SW 


ie) 
of Tuktoyaktuk at latitude 69 25 01 eeand longitude 133 08.0'W 
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Figure 16. Location of the individual transects sampled for 
the Tuktoyaktuk Region site presented in Table 16 
in the text. 
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Table 19 (a). 

An E-W 1965 summer seismic line through dwarf shrub- 
heath communities was sampled 10.5 km south of Tuktoyaktuk 
(latitude 69 22.0'N, tongitude.1@s-05/5'W — Fig. 14). Four 
Separate transects in three different topographic situations 
were sampled (Fig. 17): south exposed slope (transects 1 & 2); 


GOpeer ridge (3) A bottom of lope (4)". 


Table 19{b) . 

This site is 3 km south of "Tuk Base" on the same E-W 
1968-69 sinter seismic line but 100-200 m east of site 18 (a) 
(latitude 69° 24.0'N, longitude 130) 56 .6aM - Fig. 12). The 
jine passed through a dwarf shrub-heath community developed 


on a raised area over the typical clayey till-like parent 


material of the region. 


Table 19(c). 

Four km northeast of the Eskimo lakes and 26 km south 
of Tuktoyaktuk is a NW-SE 1967-68 winter seismic line 
(latitude 69 1360'N) longitude Le Sh an St eee) eee 
site was at the top ofvanZ20am hill covened™ with a dwart 
shrub-heath community. The predominantly clayey soil 


contained some gravel. 


At latitude 69°21.5'N and longitude 132 58.0'W (Fig. 12) 
a NW-SE 1970-71 winter seismic line was sampled 8 km south 
of "Tuk Base", This site through a dwarf shrub-heath 


community was marked (Fig. 18). 
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Figure 17. Location of the individual transects sampled for 
the Tuktoyaktuk Region sites presented in 
Table )oia) and 92 ein thegtexrt. 
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Figure 18 
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- Location of the individual transects sampled for 
the Tuktoyaktuk Region sites presented in Table 
19 (d) and) 20 (b) “ain the text, Vher positions 
given for site 20 (b) are approximate. 


1970-71 
Winter 

Seismic 
Line 


UPLAND 


Dwarf Shrub- 
Heath 
—— 7 m—>| Community 


N LOWLAND 
Wet Sedge 
N 
Meadow 
See ILS (el) 


REA 


1965 
Summer 
Seismic Lines 


IN} 7, BS} Sa —- transect (30 m) 

Bes 12.7 m * start of transect 
Ber aos marked with flagging 
ED=CB 4) 0) m and stake a x Ig) 
MO & NP approx. 45 m py stake 4" x 4" 

MN & OP approx. 15 m 


O92. 


Lo 
~6Ce wie 


985 


Teaple (20 (a). 

An E-W 1965 summer seismic line descended from an upland, 
passed through an area of dry and wet depressed centre poly- 
gons and crossed the winter road in the vicinity of the site 
in Table 16 (12 km along the winter road; latitude 69 29.5'N, 
Longitude 132 41.5" - Fig. 13). The wet polygons contained 
sedge meadows Of Carex aguatilis and C. membranacea. Peat 
was some 40 cm thick and gravel was present at depths greater 


than 50 cm. 


table 20 (bys 

This site is along a N-S 1965 summer seismic line and 
is near site 19(d): 8 km south of "Tuk Base" at latitude 69° 
21e>?*Neand@iongitude 13295805! Ww (Fig. 12). The line descended 


from an upland and passed through a wet sedge meadow (Carex 


Tablew21% 

Site 21 is along the same E-W 1965 summer seismic line 
asesites 19(a)" between transests+Smand4 rig el) Sarteis 
10s57km SouEhMPoOE Tuktoyaktuk at\ latatude 69 22.0'N and 
longitude 133 05'W (Piuges4ySinea Dowemo1strarcasOrecotton— 


grass (Eriophorum vaginatum) tussock tundra. 


Table 22. 

The same E-W 1965 summer seismic line as in Table 20(a) 
passed through an area of slightly depressed centre to flat 
relatively dry polygons: 12 km northeast of “Tuk Base”; 


(o) 
Te etude, 692 20L SON longitudes l3cedaoo W(Fid. abs) 
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Tabler23(a). 

This site is along a NW-SE 1965 summer seismic line 
Jen SQurl OF Tuk Base sand 1.5 km east cot sate 19 (d\eat 
latitude 69 21.0'N and longitude 132 56.5'W (CRagi 2) sae he 


sate 1s On an Woland ridge top with a dwart shrub—-heatn 


community. 


moaetes2 sib) 

An E-W 1965 summer seismic line passed through an 
upland dwarf shrub-heath community 12 km northeast of "Tuk 
Base" at latitude 69°29.5'N and longitude 132°40.5'w (Fig. 13). 


km east Of Sites 22 and 20 (a), 


This site vs approximately 
When it was revisited in 1971, it was found to have been 
disturbed once again. The bulldozed-aside material had been 


pushed back into the line. 


Table 24, 

This, sire ws Jl km south of Tuktovakctus and) 2ekm sourn— 
Saeue On sees 19a) "and 21 (latitude 69 21 80uN, longitude 
138 02)5¢w = Rags 4) ) it) is along the sameml 96> (summer 
seismic line which lies NW-SE at this point. The dwarf 
shrub-heath community sampled was at the top of a 15 m high 
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